Nuclear magnetic resonance study of side-chain conformation of phenylalanine residue in [Met5]-enkephalin: solvent, pH, and temperature dependence.
[Met5]-Enkephalin and N-acetylphenylalanine methylamide containing (2S,3S)-[2,3-2H2]Phe were synthesized 270 MHz 1H NMR spectra of the normal and selectively deuterated species were analysed. The lower-field and higher-field beta-proton signals of the Phe4 residue of [Met5]-enkephalin were unambiguously assigned to the pro-S and pro-R protons, respectively. The same assignments apply to N-acetylphenylalanine methylamide in polar organic solvents and in 2H2O, but the alternative assignments apply in C2HCl3. For [Met5]-enkephalin, the vicinal spin coupling constants 3JalphabetaS and 3 JalphabetaR and the rotamer populations around the Calpha-Cbeta bond were determined in a variety of solvents. From the pH and temperature dependences of rotamer populations of [Met5]-enkephalin, the side-chain conformation of the Phe residue in 2H2O solution was found to be considerably different from that in (C2H3)2SO solution. Rotamer populations of the Phe4 residue of [Met5]-enkephalin in organic solvents depend on solvent polarity. As compared with the reference model molecule of N-acetylphenylalanine methylamide, the rotamer populations of Phe4 of [Met5]-enkephalin are affected possibly by steric repulsion with other residues; the rotamer I is primarily favored but the rotamer II is appreciably destabilized in weakly polar solvents.